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We report here the case of a 35-year-old man who
presented with inferior vena cava thrombosis
(IVCT) after blunt hepatic trauma. The IVCT was
incidentally detected by computed tomography (CT)
35 days after deep parenchymal suturing and suture
approximation for liver lacerations. The patient
denied any symptoms of thrombophlebitis. How-
ever, he had presented with significantly elevated
values of FDP-D-dimer and a modest increase in
plasminogen concentration, which indicated that he
hadbeen in a hypercoagulable and hypofibrinolytic
state after the operation. He had not undergone any
prophylactic anticoagulant therapy because of his
concomitant subarachnoid hemorrhage and huge
hepatic hematoma. The patient was treated with an
emercy thrombectomy. Posttraumatic IVCT is extre-
mely rare phenomenon. We should consider IVCT
in patients with a severe hepatic injury, particularly
if their coagulation system change into hypercoagu-
lable and hypofibrinolytic state. Additionally, this
case made us reflect on the treatment of traumatic
liver injury.
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INTRODUCTION
Deep venous thrombosis (DVT) is a significant
source of morbidity and mortality in patients
with a major traumatic injury. The reported
incidence of DVT in patients with trauma varies
between 20% and 90%, whereas the incidence of
pulmonary embolism is from 4% to 22% [1].
Despite the high incidence of DVT, inferior vena
caval thrombosis (IVCT) after blunt trauma is
extremely rare. To our knowledge, only ten such
cases have been presented in the English
literature since 1911 [2-10]. The case reported
here was IVCT which was incidentally detected
35 days after deep parenchymal suturing and
suture approximation for the traumatic liver
lacerations. The patient had suffered from an
infected liver hematoma and presented a coa-
gulation disorder before the detection of IVCT.
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The mechanism of posttraumatic IVCT and the
treatment of hepatic trauma are discussed.
CASE REPORT
An intoxicated 35-year-old man was taken to the
emergency room of Unnan General Hospital
after falling from a height of 3 meter. He was
semicomatose upon arrival (Glasgow Coma
Scale (GCS) score 7). He presented anisocoria
and. right hemiplegia. Subcutaneous bleeding
was found at his occipital and right hypochon-
drial regions. At first, he was hemodynamically
stable. Chest X-ray revealed neither pneumo-
thorax nor hemothorax. Computed tomography
(CT) of the head demonstrated suba-rachnoid
hemorrhage at the brain surface of the left
cerebral hemisphere and in the left ambient
and the basal cysterns. A concurrent abdominal
CT showed hepatic laceration with a parenchy-
mal hemorrhage in Segment 6 and 7, and small
amount of intraabdominal fluid. It showed no
retroperitoneal hematoma (Fig. 1).
The patient was admitted to the intensive care
unit and treated conservatively because his
hemodynamic state was stable. Ten hours later,
however, he was transferred to Shimane Medical
University for an emergency operation, since the
bleeding from the hepatic lacerations was con-
tinuing. By this time, eleven units of packed red
blood cells had been transfused.
At laparotomy, the hepatic lacerations 5 cm in
length were revealed both in segment 6 and 7.
Intraabdominal blood accumulation was 4000
ml. Although active bleeding was not found
from the hepatic wounds, the passive oozing
continued, which was controlled by deep par-
enchymal suturing and suture approximations
for the lacerations.
The postoperative course was initially stable.
GCS score of the patient returned to 14 by the
second postoperative day (2POD). The CT of the
head showed that the subarachnoid hemorrhage
in density and range decreased. However, he had
FIGURE CT scan at admission. We can see the hepatic
parenchymal hemorrhage extending to the inferior vena cava
at the posterior portion of the liver. Retroperitoneal bleeding
was not seen.
complained of mild hypochondriac pain and low
grade fever (37.0-37.8 degrees). Additionally,
leukocytosis persisted (15,000/mm 3 2,0000/
mm 3). The abdominal CT on the 7th POD
demonstrated the 6 cm. Sized hepatic hematoma
in segment 7, which was drained percutaneously.
The bacteriological examination revealed that the
drained hematoma contained coagulase-negative
staphylococcal species (3+). After the drainage
and antibiotics, the low grade fever and leukocy-
tosis subsided. He began to walk around the bed
side although he occasionally showed a confusion
due to the brain contusion. Prophylactic antic-
oagulant therapy had not been indicated since re-
bleeding from the hepatic hematoma or the brainINFERIOR VENA CAVAL THROMBOSIS 113
was a concern. On the 35POD, an abdominal CT
for the infected hematoma unexpectedly detected
an inferior vena caval thrombus, 4 cm in length,
extending caudally from 3cm below the renal
vein (Fig. 2). The patient denied any symptoms of
thrombophlebitis of his lower extremities. La-
boratory data at that time included: Hct, 32.6%;
WBC, 19,600/mm 3; Plt, 404,000/mm3; total
bilirubin, 2.0 mg/dl; direct bilirubin, 0.7 mg/dl;
AST, 183IU/L; ALT, 101IU/L; ALP, 71IU/L; g-
GTP, 29IU/L; LDH, 859IU/L; BUN, 28mg/dl;
creatinine, 1.3mg/dl; normal electrolytes; pro-
thrombin time, 13.1seconds; activated partial
thromboplastin time, 33.9 seconds; FDP, 7.7
mg/ml; FDP D-dimer, 2.9 mg/ml.
Since the thrombus seemed to be freely
floating in the IVC on CT scan (Fig. 2), the
patient underwent an emergency vena caval
thrombectomy. Actually, the thrombus was only
partly fixed to the caval wall and was floating on
intraoperative ultrasonography. The insertion of
a vena cava filter was not performed since the
following thrombolytic therapy might cause re-
bleeding from the hepatic drainage. Soon after
the thrombectomy, the patient became afebrile
and leukocytosis returned normal. He was
discharged from the hospital 4 months after
FIGURE 2 CT scan obtained 35 days after injury. Note the
soft-tissue density area, cm in width, along the inferior vena
cava.
the operation. He has been doing well for the
last 18 months.
DISCUSSION
Inferior vena caval thrombosis (IVCT) after
blunt trauma is extremely rare. To our knowl-
edge, only ten such cases have been presented in
the English literature since 1911 [2-10]. Three
different mechanisms of IVCT after blunt
trauma have been advocated; 1) caval stasis
secondary to compression by a pericaval or
retroperitoneal hematoma [2, 4] 2) partial dis-
ruption or endothelial injury of the caval wall
with secondary thrombus formation [3, 5, 8, 10]
and 3) hepatic vein thrombosis after liver trauma
extends into the inferior vena cava [9]. In our
case, the second explanation is tenable, since the
CT scan revealed neither retroperitoneal hema-
toma around the IVC nor thrombus in the
hepatic vein. However, it showed a huge hepatic
parenchymal hemorrhage extending to the retro-
hepatic portion of the IVC, and we supposed the
IVC to be bruised (Fig. 1).
Hypercoagulability associated with suppres-
sion of fibrinolysis is a normal physiologic
response after trauma [11]. Enderson et al.,
described D-dimer cross-linked fibrin degrada-
tion product (FDP-D-dimer) in trauma patients
as an indicator of hypercoagulability [12]. They
advocated that a second rise in FDP-D-dimer
following the initial increase correlated strongly
with the development of venous thromboembo-
lism [13]. Alterations in the fibrinolytic system
are concurrent with this hypercoagulability.
After the initial hyperfibrinolytic state, overall
fibrinolytic activity is strikingly reduced.
Figure 3 shows the time course of changes in
the values of hypercoagulability (FDP-D-dimer,
platelet count, and fibrinogen) and fibrinolysis
(plasminogen) in our patient. Although plasmi-
nogen itself could not be a direct indicator of
fibrinolysis, we refer to it as an indirect indicator
as Kapsch described [14]. Since the initial114 T. KIMOTO et al.
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FIGURE 3 Time course of changes in Platelet and Fibrino-
gen (above), and in FDP-D dimer and Plasminogen (below).
operation, our patient had presented with
significantly elevated values of FDP-D-dimer,
platelet count, and fibrinogen possibly due to
continuing intrahepatic bleeding and associated
infection. The modest increase of plasminogen
concentration had been also found from one
week before the IVCT detection. These phenom-
ena indicated that he had been in the hypercoa-
gulable and probably hypofibrinolytic state. In
our opinion, the IVCT in our patient was caused
by an endothelial injury of IVC, which progres-
sively formed thrombus with the background of
a hypercoagulable and hypofibrinolytic condi-
tion.
Based on the review of IVCT after trauma
(Tab. I), the incidence of hepatic laceration
preceding IVCT was relatively high. Among
the eight cases which described the associated
injury with IVCT, four patients, including our
patient, were reported to have a laceration of the
liver [3, 6, 8]. We should consider that such a
severe blunt trauma as to cause liver laceration
may accompany the endothelial injury of the
IVC and increase the risk of IVCT. In view of our
experience, we recommend that IVCT be con-
sidered in patients with a severe hepatic injury,
particularly if their coagulation systems change
into a hypercoagulable and hypofibrinolytic
state. A series of CT examinations should be
mandatory to make an early diagnosis of IVCT.
The current trends appears to swing to a less
aggressive approach in the management of liver
injury. Recently, the nonoperative management
has been applied to hemodynamically stable
patients [15]. However, some proportion of the
injury require a formidable challenge for major
hemorrhage from deep parenchymal fractures
or lobar disruption, including packing techni-
ques, resectional debridement, hepatotomy with
vascular ligation and major hepatic resection
[16]. In our case, we finally chose the surgical
intervention (deep parenchymal suturing and
suture approximation) because the bleeding
from the lacerated liver did not cease. Conse-
quently, this procedure made the postoperative
hepatic abscess. Sutures placed tight to com-
press the bleeding might in fact embarrass the
blood supply to the hepatic parenchyma and
cause the abscess formation. Levin et al., warned
that closing hepatic lacerations promoted the
formation of hepatic abscess or hematoma with
hematobilia [17]. We should not have performed
the approximation of the lacerations and should
have elected omental packing or hepatotomy
with vascular ligation in the current case. Fabian
et al., recommended omental packing as the
most effective treatment for most major hepatic
injuries [18]. They applied this procedure in 87
patients (60%) of their major hepatic injuries,
yielding an abscess rate of 8%. This result was
superior to the other treatments, includingINFERIOR VENA CAVAL THROMBOSIS 115
TABLE Summary of posttraumatic IVCT
Author Age/Sex Cause Interval Symptoms Treatment
(Ref) of IVCT Associated injury between Trauma /Diagnosis /Outcome
and Detection
Asites none/Dead
Little and Partial Right costal 7 months Foot edema 8 months
Montgomery 57/M disruption of IVC fractures (Budd-Chiari) after trauma
(1952) (10) Hemothorax /Autopsy
Hales and Hematemesis -/Dead 2
Scatliff 28/M 7 years Hepatomegaly years after
(1966) (7) (Budd-Chiari) trauma
/Venography
Deutsch et al. Initial IHVT Hematemesis -/Dead 22
(1972) (9) extending IVC Hepatomegaly weeks after
Abdominal pain Trauma
(Budd-Chiari)/
(Two cases) Venography
Back pain, DVT
Grmoljez et al. 57/M Retroperitoneal none 4 months PE, hepatomegaly Thrombectomy
(1976) (4) hematoma (Budd-Chiari)/ Heparin/Alive
Operation
Campbell et al. 21/M Partial Liver 19 days Lower abdominal Heparin
(1981) (3) disruption of IVC laceration pain Pleural Coumadin/
effusion/CT, US Alive
Nagy et al. 55/M Endothelial Paraletic ileus 16 days Abdominal and Greenfield filter
(1990) (5) Injury low back pain/CT Coumarin/Alive
Head Injury
Knudson et al. 33/F Splenic and liver 21 days PE/CT Heparin
(1992) (6) laceration Coumadin/-
femur fracture
Takeuchi et al. 21/M Retroperitoneal Pelvic fractures 14 days Lower abdominal None/Dead
(1995) (2) hematoma Cerebral contusion pain, PE/Autopsy 14 days after
trauma
DVT, Pleural Percutaneous
effusion, Acsites mechanical
(Budd-Chiari)/ thrombectomy
CT Heparin,
Urokinase/Alive
Liver laceration
Endothelial Fractures of 5 weeks
Patel et al. 36/F Injury extremities
(1996) (8) Perforation of
small intestine
Liver laceration
Present 35/M Endothelial Subaracnoid 35 days Right Thrombectomy/
case Injury hemorrhage hypochondrial Alive
Hepatic pain/CT
hematoma
IVC: inferior vena cava, DVT: deep venous thrombus, IHVT: intrahepatic venous thrombus, PE: pulmonary embolism, Ref: reference.
gauze packing (an abscess rate of 30%), resec-
tional debridement (15%), and large vessel
ligation (14%).
The traditional approach to venous throm-
boembolism prophylaxis has been the use of
subcutaneous heparin or venous compression
boot. However, the clear-cut benefit of these
treatments in trauma patients has not been
presented in the literature [19]. In our case,
prophylactic anticoagulant therapy to venous
thrombosis was not considered because of
hemorrhagic risk. In addition, we did not feel
the necessity of venous compression boot since
he could ambulate. However, we cannot justify
the "no prophylactic treatment" since the
patient was at high risk of venous thrombosis116 T. KIMOTO et al.
because of multiple injuries and hypercoagu-
ability. The use of low molecular weight heparin
(LMWH) in high-risk trauma patients is cur-
rently under investigation [20]. Several studies
have demonstrated the efficacy of LMWH in
preventing venous thromboembolism with less
bleeding complications in orthopedic patients
[21, 22]. In such major hepatic and head injury as
our case, however, the safety and efficacy of
LMWH is unclear. Further studies are manda-
tory to evaluate the detailed indication or
contraindication of LMWH in major hepatic or
head trauma in preventing venous or pulmon-
ary thromboembolism.
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